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XQGHUVWDQGLQJWKHPHDQLQJFRQYH\HGE\WKHHPEHGGHG
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HQVXUHWKH\DUHXQGHUVWRRGDVLQWHQGHGDQGKDYHWKH
GHVLUHGHIIHFW 
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LQFUHDVHGFKDQFHRIOLYLQJLQDKRPHVHULRXVO\DIIHFWHG
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+HQLJZKRIRXQGWKDWVRPHSDUWLFLSDQWVZHUHXQDZDUH
WKDW³LQYLVLEOH´FRQWHQWH[LVWHG 
3HRSOHZLWKOHDUQLQJGLVDELOLWLHVDUHKLJKO\
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LPSDLUPHQWVWKDWDIIHFWDVSHFWVVXFKDVWKHLUOLQJXLVWLF
DQGPRWRUDELOLWLHV>@6LJQLILFDQWUHVHDUFKKDVEHHQ
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DQH[WHQVLYHRYHUYLHZRIWKHFRPPRQWHFKQLTXHVXVHG
E\WKLVSRSXODWLRQLQFOXGLQJVHOHFWLRQRINH\V
DSSURDFKHVWRFKDUDFWHUOD\RXWVXVHRIODQJXDJH
PRGHOVDQGLQWHUDFWLRQPRGDOLWLHV7KHDXWKRUVIRXQG
GLVWLQFWWH[WHQWU\PHWKRGVRYHUWKHSDVW\HDUV
DQGHYDOXDWHGWKHVHDJDLQVWDVHWRIPHDVXUDEOHV
UDQJLQJIURPWKHWDUJHWJURXSWRWKHVHOHFWLRQ
WHFKQLTXHVODQJXDJHPRGHOVDQGPRGDOLWLHVXVHG 
6HOHFWLRQWHFKQLTXHVZHUHJURXSHGLQWRFDWHJRULHV
³'LUHFW6HOHFWLRQ´LQYROYHVWKHXVHUFKRRVLQJD
SDUWLFXODUNH\IURPDOLPLWHGVHWDQGW\SLFDOO\LQFOXGHV
WKUHHWHFKQLTXHVIRUUHGXFLQJWKHOHQJWKRIVXFKVHWV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DFRVWRILQFUHDVHGFRJQLWLYHORDGDQGGHFUHDVHGHQWU\
VSHHG$IRUPHUFKLHIH[HFXWLYHRIDOHDUQLQJGLVDELOLW\
FKDULW\LQWHUYLHZHGE\*LEVRQHWDO>@DOVR
VXJJHVWHGWKDWSHRSOHZLWKVKRUWDWWHQWLRQVSDQVPD\
KDYHGLIILFXOW\FRPSOHWLQJWDVNVWKDWFRQWDLQDGGLWLRQDO
VWHSV³$JDLQLWZRXOGGHSHQGRQKRZHDV\WKH\ZHUH
WRXVHEXWWKHTXLFNHUWKHEHWWHU,ZRXOGVD\7KH
VKRUWHUWKHEHWWHULQWHUPVRIKRZPXFKWLPHVRPHRQH
ZRXOGKDYHWR>FRPSOHWHLW@6RHDV\WRXVH
DEVROXWHO\«DVIHZNLQGVRIVWHSVLQWKHSURFHVVDVIHZ
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W\SLFDOO\RQHRUWZR7KH
WHFKQLTXHW\SLFDOO\LQFOXGHVDVHTXHQWLDOKLJKOLJKWLQJ
DOJRULWKPWKDWSUHVHQWVRSWLRQVWRWKHXVHUXQWLOWKH
GHVLUHGLWHPLVVHOHFWHGLQWKLVFDVHDFKDUDFWHURU
JURXSRIFKDUDFWHUV³5RZFROXPQ´VFDQQLQJLVRQHRI
WKHVLPSOHVWWHFKQLTXHVXVHGLQZKLFKSRWHQWLDOLWHPV
DUHRUJDQLVHGZLWKLQDPDWUL[7KHDOJRULWKPZLOO
VHTXHQWLDOO\KLJKOLJKWWKHURZVILUVWXQWLODVHOHFWLRQKDV
EHHQPDGHEHIRUHWKHLWHPVLQWKHVHOHFWHGURZDUH
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VSHHFKUHFRJQLWLRQQRQYHUEDOYRFDOFRPPDQGVHWF
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G\QDPLFLQWHUDFWLRQHJ>@:KLOHQHFHVVDU\IRU
WKRVHZLWKOHDUQLQJGLIILFXOWLHVZKRFDQQRWXVH
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&KDUDFWHUOD\RXWLQYROYHVGHWHFWLQJWKHRSWLPDOOD\RXW
RIFKDUDFWHUVRUVHTXHQFHVRIFKDUDFWHUVXVHGWR
PD[LPL]HWKHVWDNHKROGHUVW\SHUDWH7KH\PD\
JHQHUDOO\EHGLYLGHGLQWRWZRFDWHJRULHVVWDWLFDQG
G\QDPLF'XULQJVWDWLFGLVWULEXWLRQVGLVWULEXWLRQV
PHDQLQJWKHVHTXHQFHRIRSHUDWLRQVUHTXLUHGWRW\SHD
FKDUDFWHUWKHVHTXHQFHRIRSHUDWLRQVUHTXLUHGWRHQWHU
WH[WUHPDLQFRQVLVWHQWWKURXJKRXW,QFRPSDULVRQ
G\QDPLFGLVWULEXWLRQVDOWHUWKHVHTXHQFHRIDFWLRQV
UHTXLUHGWRHQWHUWH[WGHSHQGLQJRQWKHFXUUHQWFRQWH[W
±IRUH[DPSOHDOWHULQJWKHVHTXHQFHRIOHWWHUVRQHDFK
NH\EDVHGRQWKHFXUUHQWZULWWHQFRQWH[W7KLVPD\EH
FRJQLWLYHO\GHPDQGLQJIRUSHRSOHZLWKOHDUQLQJ
GLVDELOLWLHVDSRSXODWLRQWKDWRIWHQUHTXLUHVD
FRQVLVWHQWDQGSUHGLFWDEOHDSSURDFKWRFRPPXQLFDWLQJ
RUQDYLJDWLQJDFURVVXVHULQWHUIDFHVDVGLVFXVVHGE\
RQHRIWKHH[SHUWVLQWHUYLHZHGE\*LEVRQHWDO>@³,
VXSSRVHWKDWJRRGSUDFWLFHZRXOGVD\\RXVKRXOG
DOZD\VWDNHDFRQVLVWHQWDSSURDFKWR\RXU
FRPPXQLFDWLRQVW\OHZLWKSHRSOH>ZKRKDYHOHDUQLQJ
GLVDELOLWLHV@´
/DQJXDJHPRGHOVDUHWKHILQDOWHFKQLTXHVFKDUDFWHULVHG
E\3RODFHNHWDO>@DQGDUHDPHDQVRIFKDUDFWHULVLQJ
ODQJXDJHLQDVWUXFWXUHGDQGFRQVLVWHQWZD\$OPRVW
DOOWH[WHQWU\PHWKRGVXVHDODQJXDJHPRGHODVD
PHDQVRISUHGLFWLQJWKHLQWHQGHGLQSXWRIWKHXVHU
HVVHQWLDODSSURDFKHVZHUHGLVFRYHUHGE\WKHDXWKRUV
V\QWDFWLFVHPDQWLFDQGVWDWLVWLFDO6\QWDFWLFDQG
VHPDQWLFDSSURDFKHVVWRUHUXOHVHLWKHULQSUREDELOLW\
WDEOHVRUDVDJUDPPDUDQGWKHGLIIHUHQFHEHWZHHQWKH
WZROLHVLQWKHFDWHJRULVDWLRQRIZRUGVV\QWDFWLFRU
VHPDQWLFFDWHJRUL]DWLRQ7KHVWDWLVWLFDODSSURDFK
SUHGLFWVLQSXWEDVHGRQKLVWRULFDOVWDWLVWLFVRIXVDJH
W\SLFDOO\DVZRUGRUOHWWHUQJUDPV7KHRUGHURIWKH
PRGHOIXUWKHUUHIHUVWRWKHORQJHVWQJUDPFRQWDLQHGLQ
WKHODQJXDJHPRGHODQGWKHSUREDELOLW\RIWKHQH[W
LWHPVLVH[WUDFWHGIURPWKHPRGHOEDVHGRQDOUHDG\
ZULWWHQQLWHPV3HRSOHZLWKPLOGOHDUQLQJ
GLIILFXOWLHVWHQGWRKDYHUHGXFHGYRFDEXODU\DQGPD\
KDYHGLIILFXOWLHVZLWKVSHOOLQJDQGJUDPPDWLFDO
FRQVWUXFWLRQ7DUJHWHGODQJXDJHPRGHOVPD\
FRQVLGHUDEO\KHOSLQSXWEXWZRXOGOHDGWRLQWHUDFWLRQ
VW\OHFKDOOHQJHVVXFKDVLQH[SHULHQFHLQXVLQJPRGHUQ
WRXFKVFUHHQLQWHUDFWLRQPRGDOLWLHVDQGWKHSRWHQWLDOO\
H[FHVVLYHFRJQLWLYHORDGSODFHGRQVWDNHKROGHUVGXHWR
ZRUGFRUUHFWLRQVVXJJHVWLRQV
7KHZRUNE\3RODFHNHWDO>@LVFHUWDLQO\DVWDUWLQJ
SRLQWIRUH[SORULQJWH[WHQWU\PHWKRGVIRUSHRSOHZLWK
OHDUQLQJGLVDELOLWLHV7KHSDSHUKLJKOLJKWVWKHYDULRXV
WHFKQLTXHVXVHGLQH[LVWLQJUHVRXUFHVDQGGLVFXVVHV
KRZWKHVHDIIHFWSHRSOHZLWKVLJQLILFDQWPRWRU
LPSDLUPHQWVDFRQGLWLRQSUHYDOHQWWKURXJKRXWWKH
OHDUQLQJGLVDELOLW\SRSXODWLRQ,WZRXOGEHLQWHUHVWLQJ
WRGLVFXVVIXUWKHUKRZWKHVHWHFKQLTXHVPD\EH
DGDSWHGWRVXLWWKHFRPSOH[QHHGVRISHRSOHZLWK
OHDUQLQJGLVDELOLWLHVSDUWLFXODUO\KRZWKH\PD\DGGUHVV
WKHFRJQLWLYHGHILFLHQFLHVSUHVHQWWKURXJKRXW
$QRWKHUVROXWLRQLVWRERUURZIURPWKHILHOGRI$$&
7UDGLWLRQDOO\$$&DQG7H[W(QWU\KDYHODUJHO\EHHQ
FRQVLGHUHGDVVHSDUDWHILHOGVKRZHYHUDVSRLQWHGE\
>@$$&DQG7H[W(QWU\VKDUHWKHJRDORILPSURYLQJ
WKHFRPPXQLFDWLRQH[SHULHQFHRIXVHUV)ULHG2OVHQHW
DO>@DUJXHWKDW$$&KDYHDJUHDWSRWHQWLDOWRKHOS
XVHUVZLWKQHXURGHJHQHUDWLYHGLVHDVHV7KHJUHDW
FRPSXWDWLRQDOSRZHUDYDLODEOHWRGD\DQGWKH
DIIRUGDELOLW\RIVPDUWGHYLFHVFRXOGOHDGWR7H[W
(QWU\$$&V\VWHPVZKLFKFRXOGDGDSWWRERWKVWDEOH
DQGGHFOLQLQJFRJQLWLYHLPSDLUPHQWV
)LQDOO\1RUPDQDQG$OP>@VKRZWKHSURPLVHRI$$&
V\VWHPVWRKHOSWKRVHDIIHFWHGE\GHPHQWLD
'LVWLQFWWH[WHQWU\QHHGVRISHRSOHZLWK
FRJQLWLYHLPSDLUPHQWV
,QWKLVSRVLWLRQSDSHUZHZLVKWRGLVFXVV
Ɣ KRZWH[WHQWU\FDQEHWWHUVXSSRUWSHRSOHZLWK
PLOGFRJQLWLYHLPSDLUPHQWV
Ɣ ZKDWFRQWH[WVWH[WHQWU\PDWWHUVIRUWKHP
Ɣ DQGKRZVWXGLHVFRXOGWDNHWKHLUQHHGVLQWR
DFFRXQW
,QSDUWLFXODUPLOGFRJQLWLYHLPSDLUPHQWVFDQOHDGWR
VORZHQWU\UDWHVIRUJHWWLQJWKHFRQWH[WRIPHVVDJHV
UHGXFHGVRFLDODZDUHQHVVHPSDWK\DQGGLIILFXOW\LQ
UHPHPEHULQJZRUGV
&RJQLWLYHLPSDLUPHQWVDUHDOVRRIWHQWLHGZLWKRWKHU
LPSHGLPHQWVWRIOXLGWH[WHQWU\VXFKDVUHGXFHGYLVLRQ
DQGPRWRUFRQWUROGLIILFXOWLHVHJSRVWVWURNH+RZGR
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